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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for rapidly 
injecting liquid crystals into a liquid crystal cell with 
lessened loss and a dispenser of a pressure dropping 
system by introduction of an inert gas allowing liquid 
crystal injection with high accuracy under a reduced 
pressure atmosphere, atm. atmosphere or pressurized 
atmosphere. 

SOLUTION: The liquid crystal cell 1 provided at an upper 
part with an injection port 2 for injecting the liquid 
crystals L is set in a vacuum chamber 5 under the reduced 
pressure atmosphere. The dispenser A which is arranged 
above the liquid crystal cell 1 in this vacuum chamber 5 
and is capable of dropping the prescribed amt. of the 
liquid crystals L in a controlled state is used. A 
driving shaft is activated by the pressurized inert gas 
fed to the driving section B in this dispenser A to lower 
a piston pinned to the lower part of this drive shaft, by 
which the liquid crystals L packed in a liquid reservoir 
are released from a capillary 51 and are dropped from the 

injection port 2 of the liquid crystal cell 1 to the 

liquid crystal injecting part 3. 
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Jinff » AC J: -> T fmir S iglS >- r 7 h tc31M$ f 

>: 1, 1 fS-roiS(t^ J: o CC 2?jCiO?ga^a^^5igPr 
iy-f\^mX'ii± t T "Sa^it ASP L fa^^s^Jl- r . 

[11^313 ] SB%&i£A-r^7t:*^<iOi±ADr±TCC^'^ 
^ 1 m'r>WO*^h J: d C 2 «:<:07gB^H£S^05gSeS: 
i/-;^?ITI^ihLTSB%^£Ag^*•S^EL/:JSe^B-fe;^ , 

a^SfL7t:f;^ h >cO±Ti6tcTBfg^i707SB^B$:»lffllS 

'i&'^ixtzmmcn^^^zmML . ^n'^mntws.Ltz 

^m^^hbt vC . ^cr)^mz iicSB^-c/'U-^O 
±T^£AD r ^Sb^bT-^'S', '<X^ '^T::k:^J± > -f ^ <: > b 

±:S'^^i^vSTacT . TiTt^^^m^mizxmmzm^Br 

aA^ i> I ^ r tti^ ^ -t- ^ B.Ba^.n^y>.yf & . 
[ m-^m 4 ] ±ti^^ < > c i: h ?J\%Mcn"^xlB 
cO?gT5r. SSSf^Cicftt>E,?RH^B-c/l^)V±AD /: t-' < x 

IZX mm L Ki:r.^ ^ ^T ^ C h r iS > ^ If i .7^^ 3 

cO^ACi-oTlgi)!)^^^ h rf^t&LT . l^liifii/^ 
7i-CtggS$rii:v^>i>b\7.h>$:±.Ti5Sli:, KS*"^ 



cooo 1 ] 

(^a^^T^^f ^^i^rTMt] zco^mit. m^B^^^ru 
^ iOgijtx^tC73{tl>?gB^B-fe^u^iOSB^BoaA:^ffi^5 J: 
L^>!-riCfflu-s>x-f x^y'i'-i,zm'tihcr)X'hh. 
[000 2] 

Ct^*^^$?rr] t?^*. ?ge^B^;U^^?SB^a^i$ACEi. /N- 
:^->'^^3^B^mS, 7!7^-7^;U:?'-, ffir^K^rh'iO^ 

1 iico^ga^Bii7.^^aAa r lift ^ J: o tci^-/uffiStT 
t X nrzm.i'B'^il' r , ?gB^s e Tt^I L s^ail 2r iSS 

EtcM-r - > J: o -C %^nr5S^iD i O^fga^a-b/Urt S 
^^Sl^coE^3^tcJ: or?SB°ar-fe;Uc7)fai^tcaA'r^ 

(000 3 1 ^i7:)J:^r>tf34;;;^=^^L-C{i. 06 (a) 

cr^X 0 CMb^sM 6 6 (C/s.r'irrj^ga^B 6 5 C?gB°B-c;U6 1 <^0 
aAOe 2 2:?5itL'r?SB^ar'aA'ri>7iiti£. 06 

;^Si^t. U-3>'^r,^oT-flFo7t^1^ft«6 7a:Sa^a 

J16 6(^<:0?gH^B6 5CC^{i'?5itLT?ga°a6 5 

-ti-, C:c/Jat«1^S6 7tC2£AD6 2rfSM$1tT?B[B^a6 

Gfla7 22:mL, I<7)IHISS7 2 C^ffi5I:^rS0±«f 
^ J; ^twVgs^ab 5 r An. ^^Orge^aS 5Ci£Aa6 2r 
gM$'tfr?gB^ariiA'ri>:^3a 

V ^-C ii . ?Sa1iSA3^v-?^a^B-t/U 6- 1 '^if AO 6 

2r:i(tT"^c< . miB^}V<r>^m^^tmBB^ziy.h<r>x\ 
L rzmihfj-^tii%-hxm.ikm^(n}^ 

(0 00 5] ^.->;^ii, ?Sa^Bi±An;:?^'f5B^Br# 

'^ztch->^ rn^Hr/'?) ^ . ^ iz'ik^cr^ 7 o - h , 
mtt*^^®^^?^^ *Di]S5t::?gB%r Art. -eixtciiADrS 
fA^'thtz^itccnx. p:giO?g^®S75MNS < , "S^-^ 

T . '(^.BB^Tni^^ ^ ^ ^ <: 3 f l^r;^?? J) ^ i)< , ^ 

C 0 0 0 6 ] izli^^^t^Wi^^X ^^Sa^BaA^OPam'Sr 
Sl^^'-r-^^^.^ tr. 116 (d) Oj:^Cvaa^B-t:yU6 1 
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[0007] CiOJ:9^::^X/^^>. *aifIA{iSei^c;05fe 

vx^y-tr-r. ^^tcilSLT:: (^fg3^5 - 3 4 6 5 

6 1^) o C^Ox'^X'O^-ti. !17iw«fB&l2i: LT 

tziss^ti. i5lgifia5Si^o[aiiK^iS5:±T:^rfi]^oii:is 

^:^T 3 C > (c j: o T?Sf*^Sca:l ;::*^<:7) t'^ 
0^:. Kt'XN>'9 0^T:^vcES'^ix. t';:^hy9 0 
<?)±TS»Jic J: 0 ?l5Si6§50?gtt: ;b-'iS:ai $ til) la^SS 9 

COOOS] 

S/cili!lSSlSgfiS5{i±Ea:^Sft8 3 4C 

7 cO±T»r tv. h y 9 0 \Z[j^L h tV. K y®}^* 9 1 
W;!?^ 0 , t:^ h >' 9 0 i-'*S 7 0±T 
iHtcJ: 0±T1!jLT?SS4^^9 2l*l^7S*r$ffl«SS9 5 

|giS:9>i^ fx h y^JiTiJtcJ: ^?S*^»citltcS&^< 

[0 00 9] 'C.I T\ ^aeiAii. J: 0 5*mfi^ClvgB^a^ 

t'X h ycoJiTSjlci: ^'^SB^a^^iACf-t ^ T , ^Sb^b^OA 

^SnETy (c J: 0 B^b r ^oiffi "T h Z > <r>X' ^ l> x 
:7.^y^-iz^b A /TS r fft^ L tz ... 
[00 10] L^*L. v;c7):^£T{i. SDSL-r^^vSli-?!?' 

r^To^^^CSS.lt?ar rf 3.;o\ m^B^)!^<^Wi'^z;^' 

iOi 3 5^^^vg1£^';^:0?§{t3i/^fi?ga^B±Q±ffi§'e^ ?gB^a 



[0011] ±ii<7^Zct^!^.. Z<7^h^^±. ^^^B^Jl'<n 

±:S'tilS{t/::f±An/.zm-|) jgs^B^STfifx h ycr>±T 
mzj:h:H^cr>^' ^ x^y'^—i,z^hi><^co. d^ofx 

ctoT. 7t:>;t'SB^BC^V5tt^^X7!?^'«Jti7^^ LTt. S 

[00 12] 

1 EmSO^B^is: , m^B^'&?.^hfzibco<}^-^^ < > b Hi 

^^ADrlSvt-l) J: 3 21*i7)ffla^a^-:r)$ga5r 
MT^^± LTTSa^^iAgB^i^fiS tr-c-SB^B-t/Ur . -c<7)a 
" A □ 2: ±:?5- tcf^ (tt '(gliE#H^T^K2Srt L . 

t^x h y<7)±Ti»C'c: . m^(^m^Bz:mm^rirc^m 
T-KtB $ it .1 i iOisr Sg^rx ^ X ^yif- ffl V >T ±ie 
?Sa^B-fe/U<?:>iiAa;^^^;SB%5:aT'iiA'r4 CI t r^^h 
T 5 SB^B<7)i£A:^aT-$> S . 

[00 1 3 3 ^;::. lf«Jl2tEa^O%B3«3:. WI^b^^X 

-f^tz^cn-iixn^^Tizck^'K th im-r^w-fhx 

0 2tt^;^SB%Sl3^^)Sa5r y-i\ymxi^± Lxmik& 

S^^L, Ji:^50fiAP:^'^(5:. I^^O^Smf^^^^Offia^a-feyU 
±:^tciSg ^rir < ^vS't4^"x<^5nE2§Atz J: r 
ilrr '5>lgi!j>'T 7 htcil$S$iX7^^b-x h ycolTFmzx 

?fin,m.(7ym^B ^ mm ? titz^Mxw:,^ ^^hzt 

Ji. '^iB< L r.?SB^aiIlli^'^?ga^BCi±AD 

rSfl4$irl>fg®T^(zi:, %'S,'^mW.ttzk^±%S3m 
%TX-}l . Ti^^aAn/?^-c.i'B]B#icMe^B5:v£Ai"'i> Zl <: r 

[0014] IS3KJ:S3ie®^^9fl55:, 7i5a^H5-i$A-ri>/-z 

i?^Oi:£Anr±TCc>^^-< -> L I ii-f'oi5Jti)J: 0(C2 

^X^7)^b^bS1S^ ^gii r ^ - ^ t'^l $t it L T fga^ai^^ 

^■fi h ) N/U- 7 T-iljgS ri7:^^iHi£0m^tziEg L , 
#K2BP^ 5: iJiSff L re . ±E h v n/u 7 r ^ □ L 
T Jiic^ 7.^^^ > ^- > ?Sa^aiIll > r ±ldfgB^8Hr/U;:?^lEg 
^fc-Cv w^^SSi^tzfJiSt^-tr^ ><: i.4Z, riO#Ktz 

1 oTi:ie?gB^B-t:/t.^)±Ti*AaS:?SB^BT-Sr. i%^^X' 
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ttffilc T IrI^ICSb^b 5: iiA-r I. C h 5: i: -r -5. t «0-C' 

• 

[00 15] ii5f?«4{s, li^lSl-3CiS(t?.T-f X 
[0016] if^«5i£®c0^aB«a, S!i:i±l-r.i>?SB^ar?S 

a^BSrvBT-ri> J: z>i>zLtzZ>iWm!^-t^7-'^^^y^ 
-X'h 0 , it3?il 6 it. 5 ieffiiO-r -f X/^iV^f- 

tcfo-v^T, fgB^B?:jiST^S.^l=<7)7tSS*-^<$4^i: L--^:-; 

[0017] CiO^H^ti. T -f X'^^^f -co 

^lli&->-r7 h*f^5-ti-. C^SE»->-v-7 

TIT »- ^ ^ t'x h V Sr±Ti!J$ -ti: 6Zt TISSa^iRCJEJg 

m.i'B^zmisSLLrzt Lxh. m^Bi>z\i^i^m^^n-thz 

ht;<WiiB^>\^P^i'Z^^^^WLBei&?.-t h ~. cir^X' ^ h 
y)X h S , 

10 0 18] tfz. ±mhi^-u-t/*yfsim<r)'b^^^^si^ 

■fe/^■C'aScli'?)^£A□^:^■r■l.%&^c^3^.^Tt , -r -c^ 

x^y-^r-x-mik&xino zt/3'^X't h^x\ ±m.^ 

[00 19] 

ti^mo 9mc - F ^ Z5> o isfig s .f • ^ , %msi b /-^^ 

iSSttff? ;L 2 5 > c7)rBl':7:)igfJ!j'> - ■? h 2 1 ^OiUHC 
^ 2 5 Cil^T-s) J: 0 C ^ 2 4 y:'^#^ rx-C 
[0 0 20] tfz. 7 h 2 1 ^±l£ttS{t»5 



t2 5cr)Tmzl,t. ^^iti2S7)<^^7Xr^^. Zcn 

^^i>f2 6f,z^<r)Tmmm'th±m^^-x^itirs&2 

2Sh. 'r^T:^^C^:^v^T|gi!j>^'^7h2 1 tzS:a?^i3.^ 
ixT«.^^T(iy-^D-Xg(tg?2S ' t(OmifZl,im}iy^ 
yh2 1 rffit?J; oC'^.o-X (ttfll) 2 7x?>TX0#it 

9«^±:&X7^T{81Ko-X5(tg^2 8' OT:fi"^C^^ffiT 

mmr>^ 7 h 2 i > tv. h >- 2 9 ^i^i— (iLgtc^^Lr- 
[0 0 2 1 ] <xiz^ ±ticnxd^^-mmt-^^^mw}MB 

commr^i-WC'-'F T^fM L T T X y - A r ^# l> 
lz'Mrz->X. ^crjim^mrim-tht. ^-fttSft2 

Df^tc^^^t2 6^KaL, ^i7)±gf5r$a^^i-»^;i 2 
5(cT(l]^'r^* $4^(t2 6i7)T:^ia^^fi^D<50T^J:0 

[ 0 0 2 2 ] »:v^T^ Ty7(cJi{PJl<n-XS{tg52 8 h 

TiKn-x:g{ta52S' v^m^^z:^tx^^nn^ti 

-Cv^^|gI^)f^-r7 h2 icT), ±iS±(i9^D-XS(tS2 
S.hT(8Kn-XS(i-a52S' <7)faTigl6>'^7 h 2 1 

^)/iifflc(i?!?^^-rBiP^:^ f^oj: ^ c LT '^a— X2 7 ^ax 

±iiKn-X5(t^2S^T»(2, T5ffi5rTfi'^o-X 

(00 2 3] CCOJi^tcLt- T/3lHHCKn-X2 7 
2:SX0Wt/-^|gl»i^r 7 K2 I r, JiieT^K1*Dp^tcK 

A Lfz^^if 2e^^X U'^^f 2 6 C0±^ e^R^D 
(a^U-C^'.'^l*^tttfflS;t2 5rtcz. n^(i'2ecoT:H 

t---^iLii±m'<^'-x^irm2s r^mo^Tmz'^ts 

"t" ^1 5 T .H L jit-' 

[00 24] _tK(C-:7H*DiOT?i(C±IS!l^c?- 
XgttgB 2 8 yj-'^fg-r 6 J: C.^ U2:.A.fmmi^ r 7 h 
2 1 ^JllH(c, /L;|^c7)ysxr^2 4 rtf/.L . 
-r7 N 2 1 cn±.y:-/j^h^<^-^^'^2 3 r AiXTllSf I) . 
^cr/ik. SElfiv-r 7 h 2 l:7)i:5StC^'y F 2 2ril«-r 
i^T::. TfP.fl-^t3-X5ita52 8' J:0T:^tc3?ffiL 
i:v^^SlESJi/-^'7 h 2 ICii, Aij^LfzJiol^zh'xhy 
2 9x5?^^-^. 

[00 2 5] mrnvrnGL-z^^hFimm^X'. m 

fMMc^9\>:ni-zm^fMMS 2f.^i^3l^-^ 7 7 >^ i^'t^g? 3 1 
//ffM$ i-iT V ^» ?^RiiC r . igiiJ V 7 h 2 1 ^0^. .y F 
2 2(§!J>o*^v<.i''.2 4g5Trr?!^ J: otc^-li:. ±id.yy>' 
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[00 26] ±,iE^mccr)m^m^3 2<o-ijm<r>±yi 

^12^ ^7t*^<7)g^?3 37j>'KA?riT 

[00 27] ^/c. ^\'V^C(Dy^y>^'^m3 itz(2^S 
HMtw;f^i/±a6fflt7):t^£/fL3 5d^*^^ JiE 
J^f-1^DC4.t^^->'?L3 5tCf?^-r^{5^t3^>£/7L3 5 a 
:^l^'B^$i^•rv^-&. ±iej'h1^^Cc7)7^>'x«:gS3 IT^ 

[0 0 2S] ±.ti^mDcryTl3(.Zi^. h 2 1 

iJOf4^tt2 6T:^cc^^gri>±(Pi|^n-7;g(tge2 stc 

E 0 -ft {.t7>'<C3 - X27c7)4iMS-CS:?S-?i:3 tc^hl^ E 
r § 1^ ^ . ^^[-1^= E iz {i±IS L Tt: 5^1-^ D CO f/^L 
3 5 aCC?f-^T^{2:^^-^->^'vI3 T^j^TgjJxcTT'Ci^ 0 . 
^->^7L3 5. 3 5 a;^)^i?>^>v^*iS3 7tCT^'^>''±d0 3 8-r 

COO 29] ^[-i^ECOTI^lZit. IgiSi/^^ h 

2 1 ^^T:^(::iS»$ ixT v % & b' j:^ h >• 2 9 r S 3 J: ^ '.c 

Tt:. ^^h^im^^^'Z^'oX^^^X . MB^e2rS*^&?S?g^ 
gg4 3 . TSXl/'W^A 3 a^ffMLT*.^^.. LT . ?S 
Sa?^^SB4 3 a(C3l^i>T75'^P^g<7)/h$i.^^a5ti:JgB% 
j|iaiSS4 4T*;-&. ^Z::. 4 5 i^i' W F iOiSlg 4 HZ|$ 

^tz-j^ nr if; 0 , •:: cr>mn 4 5 (ii^a^aL riixS^^^ 4 3 

ffl o T ^2«JE^^iO?Ka^0|:*^com;^ r Sfffi-f S »f 
ffin^^© u^T'S>-g>^ ^<7:>^\'^F t^v^E^fm^coy 

S*^g5 4 3 I*10?Sb°b L (3^:1 h ^mz&M I T I ^ ^ , 
(00 30] Jil£5^f^1^^F^0?gB^aiiiai5r>4 4^T:?7 vCi^:. 
$S^5 lz;^T2') fTtti^n.o . Cco*01=3 lis:. iiltSt^ 
i: 0 ^**Svv^SSi^^i^T-J> '*) , m7Ctc*S?Si5ES5 5 2 r 
fl^T^^o. -rLT. iFa^5 1 i5 1 :^)Til^lIl5ES? 5 2 r 
^'ht?: F i7.)T:j5-v3[lIS-r Z.>\,ZX O Jzlc>^hf?= F 7)?ga=aiS 
ffl^ 4 4 cnT-rAZMim. ^th. h^Z , *Sl=lllSii5 5 2 
ti. C^lif^5 3r^K«feF.7.)T/r/fll*CS^r^C >X--(1 

[00 3 1] ±SS^W)KJ:0^-^x-:7.-<.y-^-AiOift 

?ga^B L r mr^'<!^U 4 3 Cfft^^ ^ . I ^0 (S^Ji . (y'J i 

?^h^^!^Fi?;LHJlM4 1 ^c|£{t7t:Ban4 
?SS^3S4 3;ctfALT*T^. ^7-0. 7hf*Fr^ht^fcE>: 
"7 y y y'^-O Iij (c At'lT ^<.Zc'^ °TtuT?> o - 
[00. 3 21 LT, vSvg*^a54 3 tlifia^sL rXfl-C 
^hfifccr;|;3g£i:3 3{Ci&^Lr^SS'i^>rcT 



ClftlS$n7::;f:>'rtrj: 0^f-1^F<7)^a4 5 ^^^^^7o7^^ 
f^, [s]t<±iy$g?1^3 3tC^vStt^*-:^'t^>'^;i3^^b3gz?^' 

2 4 I^OSP^:^?^ ^^.fi^ttff S -i 2 5 . fS^ft 2 6 (TDigiS 
h2 1 hcOfa»:5:SoT^a-X2 7rttzMO. ' 

^cPOiS^TA'^. 2 4 J:t/><.c-X2 7 :o^'f*^Loo|^ 

' i!jv'^7h2 l.^M^I^-r-i,C<hicJ:0. ^rxtCjiiSfS 
b-x hy2 9;&-S;'g^^aJ4 3 atClgi^^ffiaS^TK 
LT?i5Sa^Si54 3rt^^^B^BLr»LaiL. T'H<^mm5 

[00 33] ZC^Mikmisb^^A 3 a<:Ort@U. b;?. h 
y2 9t^W&?<thfzib<r>^t-tc9 VTyy:^i,±h^ 
l>c7)C7)^ b^h>'2 9i:0^W5>:{i{J|Sl.l::^§ ^tC^coT 

[0034] ;j:tc. ±ieL7^^fl!5t^^^o%BB^::=i>i>T ^ 

i5£a^-ri>. i2l2{J:.Iv^^s^i7:)?g3^B2£Ay:^£<7)-||SS^Jr 

fSMnX\hh^>X\ ■r:<7:i^^^^z:9r.Lfz<, ts^oT, W 

[003 5 ] 02e^D^.^T. 2tJc<7)SS$: i/-yHFlT-ftS 
0'^r>-tt, ii®*^§15C?SB^BaAD2r, rtSStwSB^aa 
AiB 3 rff55S:L:^^?5B^e-b;U 1 x?^'S«;!7Hr y h 4 (ClOUrt? 

S5P^il(ifg7S^SB4 3(Cvga^BL rAXlTtz-T^ X^y^ 
- A:dv 5 1 :<?^'?SH^Bb/U 1 ^TSa^aiiAn 2 C-g- 

V - 1 isS^^iaSfS^ ,7.8 isssm 5 cix 0 

[0 0 36 ] -75-. ±iec7)j: 9 (cfiSm 5 Faceless Tl 

9 CitgiFrc L T :r5 ' ) . c?)±Tmz J: o -c ??5a%iiAC 2 
mi^^^^X'>iZK:-'X^-^^. tfz. ^' ^ ^^y^-A 
iO?$^1^3 3(C.ii:|^.'T^' i :P.^>y--A^rUt^'t^^z 
^X'Ji^'r < y.^yv—A\^izm.m:^^:^coJ;:oK:^ 

X. V-4*ifif^.^N/l''7\ V- 5i5:^V5't^^'^^A^^^^• 
[003 7] ±|rM:EM5F]^-r'-f >5.^y-^-A<50$a^ 
>-^-l 2}0^15tt^;)7l-Cv^^. Cco^-bV-^-1 2(5:. 
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B^-t&hcOT^ /SaL/::ff-^(5:^7 7'>f/s-T-Efg$ 
[0 0 3 8] mz. m2l^zX hm^B&?^(OMi*:&^K:—i^ 

eizxy)MmM5^^xv^?&^B^ji'ip^.^m^r^. m 

pat. ^-^-QCctO^-f ;7,/N^>.+h-Ar^'RB^B-b/H 
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